Effect of ischemia reperfusion on sodium-dependent phosphate transport in renal brush border membranes.
The effect of ischemia induced acute renal failure (ARF) on the transport of phosphate (Pi) after early (15-30 min) and prolonged (60 min) ischemia in the brush border membrane vesicles (BBMV) from rat renal cortex was studied. Sodium-dependent transport of Pi declined significantly and progressively due to ischemia. Western blot analysis of BBM from ischemic rats showed decreased expression of NaPi-2. A compensatory increase was observed in Pi uptake in BBMV from contralateral kidneys. There was no significant difference in NaPi-2 expression between BBMV from sham and contralateral kidneys. Early blood reperfusion for 15 min after 30 min ischemia caused further decline in Pi uptake. Prolonged reperfusion for 120 min caused partial reversal of transport activities in 30-min ischemic rats. However, no improvement in the transport of Pi was observed in 60-min ischemic rats after 120 min of blood reperfusion. Kinetic studies showed that the effect of ischemia and blood reperfusion was dependent on the Vmax of the Na-Pi transporter. Western blot analysis showed increased expression of NaPi-2 in the BBMs from ischemia-reperfusion animals. Further, a shift in the association of Na ions to transport one molecule of Pi was observed under different extracellular Na concentrations [Na]o. Feeding rats with low Pi diet and/or treatment with thyroid hormone (T3) prior to ischemia resulted in increased basal Pi transport. Ischemia caused similar decline in Pi transport in BBM from LPD and/or T3 animals. However, recovery in these animals was faster than the normal Pi diet fed (NPD) animals. The study suggests a change in the intrinsic properties of the Na-Pi transporter in rat kidneys due to ischemia. The study also indicates that treatment with T3 and feeding LPD prior to ischemia caused faster recovery of phosphate uptake due to ischemia-reperfusion injury.